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A MF.NDMENTS TO THE SPE CIFIC ATION & ABSTRACT 
Please replace the original specification and abstract with the enclosed substitute 
specification and abstract No new matter has been entered. 
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METHOD OF CONTROLLING PILE FABRIC LOOM 

FIELD OF THE INVENTION 
The invention relates to a method of controlling a pile loom 
5 comprising the steps of measuring a value associated with the amount of 
consumption (hereinafter simply referred to as consumption) of a pile warp 
consumed in a pile loom, and correcting a parameter of a weaving condition 
(hereinafter referred to as weaving condition parameter) associated with a 
weight of the pile in a direction to approach a target value of the weight of 
10 the pile fabric when the value associated with consumption of the pile warp 

deviates from a tolerance. 

BACKGROUND OF THE INVENTION 
JP-A 1991-27150 and JP-A 1992-289242 disclose the ratio of 
consumption between a ground warp and a pile warp, namely, disclose that a 
1 5 pile scale factor is compared with a target value, and a swinging torque of a 
tension roll of the pile warp is adjusted in a direction to cancel the amount of 
deviation relative to the target value, thereby changing the pile warp tension 
or adjusting a reed escape amount (appropriate distance between the 
position of the cloth fell caused by the movement of a cloth and the original 
20 position of the cloth fell, i.e. beating position of the cloth fell). 

Further, JP-A 1988-264946 discloses a pile loom for rotatably 
driving a ground warp beam at a speed corresponding to a weaving speed 
(talting-up speed) wherein the number of revolutions of the pile warp beam is 
controlled such that the rotation of the pile warp beam is controlled in a 
25 direction to keep the deviation of the warp tension, and the ratio of 
consumption between the ground warp and the pile warp, namely, the pile 
scale factor. 

Any of the foregoing techniques functions to keep the pile scale 
foctor, in other words, the consumption of the pile warp, at a target value. 
30 However, in any of the techniques, the weaving condition such as pile warp 
tension is frequently adjusted in a direction to allow the pile scale factor to 
approach the target value, which causes problems in that the operation of 
the loom is unstable and the quality of the pile fabric is deteriorated. 
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SUMMARY OF THE INVENTION 
Accordingly, the object of the invention is to provide a control 
technique of a pile loom capable of adjusting consumption of the pile warp 
at an appropriate range with a more simplified system, thereby adjusting the 
5 weight of a pile fabric without deteriorating the operation of the loom and 
deteriorating the quality of the pile fabric. 

To achieve the above object, in the pile loom of the invention, a 
tolerance relative to a value associated with consumption of the pile warp is 
set, and the value associated with the consumption of the pile is measured. 
10 If the value associated with consumption of the pile warp deviates from the 
tolerance, a weaving condition parameter associated with the weight of the 
pile fabric is corrected in a direction to approach the target value of the 
weight of a pile fabric. 

The values associated with consumption of the pile warp include a 
15 pile scale factor, namely, the ratio between consumption of the ground warp 
and consumption of the pile warp, and consumption of the pile warp per unit 
time. Further, a tolerance to be set is preferably determined considering 
the standard of the pile fabric (tolerance of weight per unit area). 

There are the following items (1) to (4), relating to weaving condition 
20 parameters and concrete correction, namely, item (1) relating to a pile warp 
tension, item (2) relating to a ground warp tension, item (3) relating to a weft 
density, item (4) relating to a terry motion, and so forth, which are used 
singly or in a combination of not less than two thereof. 

For the item (1) relating to pile warp tension, there are an urging 
25 force of a pile warp tension roll, the number of revolutions of a pile warp 
beam, and so forth, If the pile warp tension increases, the pile is diffic ult to 
be formed, so that the height of the pile decreases, and hence the weight of 
the pile fabric decreases. On the other hand, if the number of revolutions of 
the pile warp beam (feed speed) decreases, the pile warp tension increases, 
30 and the height of the pile decreases, and hence the weight of the pile fabric 
decreases. The pile warp tension may be corrected during the entire period 
where pile weaving is executed, or the pile warp tension alone may be 
corrected during a part of the period, e.g., a period where a relative 
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movement between a reed 28 and pile fabric 7 is performed (a period where 
the cloth fell 7a of the woven cloth 7 is moved back and forth, hereinafter 
referred to as the same). For example, in the case where a tension roll 6 for 
pile warp 2 is subjected to positional control driving during a period which is 
5 set corresponding to the period where the relative movement between the 
reed 28 and the pile fabric 7 is performed for generating pile, a period for 
executing the positional control may be considered to relate to the pile warp 
tension. 

For the item (2) relating to ground warp tension, there are set 

10 tension of the ground warp and easing amount of the ground warp. If the 
ground warp tension increases during weaving of a heavyish pile fabric, the 
weft is easily beaten up so that the returning amount of the cloth fell caused 
by the overabundance of the cloth fell decreases, so that the height of the pile 
increases, in other words, consumption of the pile warp increases and the 

15 weight of the pile fabric increases. The weft is easily beaten up by 
appropriately decreasing the easing amount of the ground warp for 
correcting warp distortion owing to the shedding path, thereby increasing 
the weight of the pile fabric. 

For the item (3) relating to a weft density (beating density of a weft), 

20 there is the number of revolutions of a take-up roll. During the weaving of 
the heavyish pile fabric, if the number of revolutions of the take-up roll 
increases, namely, the number of beating decreases, the weft is easily beaten 
up, so that the returning amount of the cloth fell caused by the 
overabundance of the cloth fell at the beating time decreases and the height 

25 of the pile increases, in other words, consumption of the pile warp increases, 
thereby increasing the weight of the pile fiabric. On the other hand, if the 
number of revolutions of the take-up roll decreases during weaving of the 
pile fabric which is lightish and hardly has overabundance, namely, if the 
weft density increases, the weight of the weft of the pile fabric increases, 

30 thereby increasing the weight of the pile fabric. 

For the item (4) relating to a terry motion, for example, if the reed 
escape amount increases using an electronic pile device, the height of the pile 
increases to increase consumption of the pile warp, thereby increasing the 

3 
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weight of the pile fabric. 

Although there are considered the change in height of the pile 
(consumption of the pile warp) and the problem of the weffc (variation caused 
by lot) as causes of the change of the weight of the pile fabric, each cause 
5 appears finally as a change in consumption of the pile warp, and thus a 
change in pile scale factor in the operation of the pile loom. If the tolerance 
is set conforming to the range of the standard of the pile fabric relating to the 
weight, the adjustment of the weaving condition parameter is restrained to 
the minimum, so that deterioration of the quality of the pile fabric caused by 

10 the frequent adjustment as made conventionally does not occur, and also the 
operation of the pile loom can be stabilized. The amount of correction of the 
weaving condition parameter can be structured to be determined in response 
to the magnitude relation relative to the threshold of the tolerance or in 
response to the amount of deviation of the pile scale factor relative to the 

1 5 threshold of the tolerance . 

BRIEF DESCRIPTION OF THE DRAWING 
Fig. 1 is a side view of a main portion of a pile loom; 
Fig. 2 is a block diagram of a controller of the pile loom; 
20 Fig. 3 is a block diagram of a ground warp let-off controller; 

Fig. 4 is a graph showing the relationship between a pile scale factor 
and the amount of correction of a ground warp tension; 

Fig. 5 is a block diagram of a take-up controller; 
Fig. 6 is a graph showing the relationship between the pile scale 
25 factor and the amount of correction of a weft density; 

Fig. 7 is a block diagram of a pile warp let-off controller; 
Fig. 8 is a block diagram of a pile warp tension controller; 
Fig. 9 is a graph showing the relationship between the pile scale 
factor and the amount of correction of the pile warp tension; 
30 Fig. 10 is a block diagram of another pile warp let-off controller; 

Fig. 11 is a graph showing the relationship between the pile scale 
factor and the amount of correction of the rotation of a pile warp let-off beam; 

Fig. 12 is a timing chart showing the state of control of the pile warp 
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tension controller; 

Fig* 13 is a graph showing the relationship between the pile scale 
factor and a positional control start timing; and 

Fig. 14 is a graph showing the relationship between the pile scale 
5 factor and a positional control end timing. 



PREFERRED EMBODIMENTS OF THE INVENTION 
Fig. 1 shows an entire cloth movable type pile loom 1 as an example. 
The pile loom 1 moves a beating position of a reed 28 and a cloth feel 7a of a 
10 woven cloth 7 serving as a pile fabric relative to each other by moving a cloth 
fell 7a of the woven cloth 7 back and forth periodically for pile formation by a 
pile warp 2. 

Many pile warps 2 are wound around an outer periphery of a let-off 
beam 3 in a sheet shape along a weaving width, and they are positively let off 

15 by the rotation of a let-off motor 4, then they are extended around outer 
peripheries of a guide roU 5 and a tension roll 6, and thereafter supplied in a 
direction of the cloth fell 7a. The guide roll 5 is supported at a fixed position 
relative to a loom frame 10 > 

The tension roll 6 is rotatably supported back and forth by a tension 

20 lever 8 and a fulcrum shaft 9 serving as a mechanical supporting system 
relative to the loom frame 10. The tension lever 8 is rotatably supported by 
« the fulcrum shaft 9 at a fixed position of the loom frame 10 and it is urged by 
a spring, not shown, in a direction to always apply a fixed tension relative to 
the pile warp 2, if need be. 

25 The fulcrum shaft 9 is to be driven by an electric actuator 15 such as 

an AC servomotor or a torque motor via gears 13a, 13b. The electric 
actuator 15 is to be controlled by a pile warp tension controller 40, and is 
turned in either direction to generate a turning force (torque) proportional to 
a current value. 

30 In such a manner, the pile warp tension controller 40 converts an 

electric signal serving as an output of the pile warp tension controller 40 into 
a turning force which is proportional to the magnitude of the electric signal 
by controlling the electric actuator 15, and further converts the turning force 

5 
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into displacement (movement) of the gears 13a, 13b, the fulcrum shaft 9, the 
tension lever 8 and the tension roll 6, thereby causing the displacement to 
act upon the pile warp 2. As a result, a tension of the pile warp 2 can be 
adjusted to increase or decrease by the output of the pile warp tension 
5 controller 40 during a weaving process. 

Meanwhile, the let-off motor 4 is controlled by a pile warp let-off 
controller 16. The pile warp let-off controller 16 indirectly measures 
consumption of the pile warp 2 as weaving operation advances by sampling 
the displacement of the tension roll 6 or tension lever 8 which is detected by 
10 a displacement detector 17 at a prescribed cycle, and drives the let-off motor 
4 in a let-off direction corresponding to the thus measured consumption and 
lets off the pile warp 2. 

The pile warp let-off controller 16 adds the number of revolutions 
corresponding to the displacement of the tension roll 6 to a basic number of 

15 revolutions (revolution speed) of the let-off motor 4 or subtracts the number 
of revolutions corresponding to the displacement of the tension roll 6 from 
the basic revolution speed of the let-off motor 4, and drives the let-off motor 4 
at the total number of revolutions after execution of addition or subtraction 
thereof in a direction to always let off the pile warp 2 during weaving. Since 

20 the pile warp let-off controller 16 is a feed back control system and normally 
responds to a large time constant, it does not control a temporal 
displacement of the tension roll 6 in the back and forth direction at the time 
of a shedding operation of the pile warp 2 and a ground warp 18 or at the 
time of pile formation. 

25 Meanwhile, the ground warp 18 is supplied by a ground warp let-off 

beam 19 in the same manner as conventionally, and it is wound around a 
back roll 20 and guided forward to be inserted into heddles 21, thereby 
forming a shedding 22 together with the pile warp 2 by the vertical 
movement of the heddles 21. The ground warp 18 crosses a weft 23 at the 

30 position of the shedding 22 and forms the woven cloth 7 of a pile tissue 
together with the weft 23 which is beaten by the reed 28. The woven cloth 7 
is wound around an outer periphery of a take-up beam 27 after passing 
through a guide roll 25 which is displaceable back and forth, a take-up roll 26 
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at a fixed position, and a plurality of guide rolls 25a, 25b. 

Owing to the weaving by the movable type pile loom, the back roll 
20 is also displaceably supported in the back and forth direction by a ground 
warp tension lever 29 which is freely rotatable relative to a fulcrum shaft 30 
5 in the same manner as the guide roll 25, and it is urged by a tension spring 
31 in a direction to apply a prescribed tension to the ground warp 18, 
Further, the fulcrum shaft 30 is supported by a supporting arm 30a in a 
state to be able to swing back and forth relative to the loom frame 10 about a 
fulcrum shaft 30b. 

10 The guide roll 25 is supported by a lever 25c and a lever shaft 25d in 

a state to be able to swing back and forth, and is coupled to the supporting 
arm 30a by a link 25e, and it is moved back and forth by a terry motion 
mechanism 24 which is driven by a main shaft 41 of the pile loom 1. In such 
a manner, both the back roll 20 and the guide roll 25 swing back and forth 

15 corresponding to the pile formation cycle, and allows the woven cloth 7 and 
cloth fell 7a to move back and forth* 

Although a beating position is always fixed in the cloth movable 
type pile loom 1, both the woven cloth 7 and the cloth fell 7a are moved back 
and forth. Both the guide roll 25 relative to the woven cloth 7 and the back 

20 roll 20 relative to the ground warp 18 are supported in a state to be 
displaceable back and forth as set forth above, and when the guide roll 25 
and the, back roll 20 are moved back and forth upon completion of beating of 
the first pick in a state where they are normally synchronous with the 
rotation of the main shaft 41 by the terry motion mechanism 24, the cloth fell 

25 7a is allowed to move forward (cloth taking- up side) and an appropriate reed 
escape amount is given by two times loose pickings. 

In the meantime, in the pile weaving, "first pick" means the 
complete beating of the weft 23 until the weft 23 reaches the cloth fell 7a 
while "loose picking" means beating of the weft 23 until the weft 23 reaches 

30 merely up to a position corresponding to the reed escape amount in front of 
the cloth fell 7a but does not mean the complete beating of the weft 23 until 
the weft 23 reaches the cloth fell 7a. 

The pile warp 2 is let off by controlling the let-off amount to increase 



PAGE 48/74 * RCVD AT 12/19/2005 9:45:27 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/24 * DNIS:2738300 * CSID:2027218250 * DURATION (mm-ss):1946 



DEC. 1 9. 2005 1 0:07PM 



2027218250 



NO. 9907 P. 49/74 



or decrease in response to the movement of the tension roll 6 while it is let off 
at a basic speed as set forth above without direct connection with the back 
and forth movement of the back roll 20 and the guide roll 25. On the other 
hand, the ground warp let-off beam 19 and the take-up roll 26 are driven by 
5 driving motors 11 and 12. Further, the driving motor 11 is driven by a 
ground warp let-off controller 32 under the tension control, The driving 
motor 12 is driven by a take-up controller 33 in a state to be synchronous 
with the rotation of the main shaft 41. Meanwhile, the take-up beam 27 is 
rotatably driven by the electric motor or a mechanical let-off mechanism in 

10 the same manner as the conventional technique. 

When the pile loom 1 operates to advance the weaving operation, 
the pile warp 2 is woven in the woven cloth 7, and hence the warp 2 is 
sequentially moved forward so that the tension of the pile warp 2 gradually 
increases. Since the tension roll 6 is moved forward associated therewith, 

15 the tension lever 8 is turned clockwise in Fig. 1, The displacement of the 
tension roll 6 or the tension lever 8 at this time is always detected by the 
displacement detector 17 as an electric signal which is proportional to the 
amount of displacement. Although the detection of the displacement is 
always continuously performed, the detected electric signal is utilized for the 

20 let-off control every prescribed sampling cycle by a sampling technique, 
described later. 

Since the signal detected by the displacement detector 17 becomes 
an input of the pile warp let-off controller 16, the pile warp let-off controller 
16 samples the detected signal at a prescribed timing and determines an 

25 average value per prescribed pick unit and calculates a command speed 
based on the amount of deviation relative to a reference value so that the 
average position of the tension roll 6 for the pile warp 2 reaches a prescribed 
position, whereby the let-off motor 4 positively turns to turn the let-off beam 
3 of the pile warp 2 in the let-off direction. When the let-off beam 3 of the 

30 pile warp 2 lets off the pile warp 2, the increase of the tension of the pile 
warp 2 is restrained, and a sharp tension variation of the pile warp 2 caused 
by the displacement of the tension roll 6 or the tension lever 8 is cancelled. 

The let-off operation of the ground warp 18 is performed by the 
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let-off driving motor 11 and the ground warp let-off controller 32. The 
ground warp let-off controller 32 always continuously lets off the ground 
warp 18 at a command speed corresponding to a basic speed, detects the 
tension of the ground warp 18 during a let-off process, compares the detected 
5 tension with a target tension, corrects the basic speed so that the tension of 
the ground warp 18 is equal to the target tension value, and finally outputs 
the result of correction as the command speecL Thus, the let-off operation of 
the ground warp 18 is always continuously performed, and the let-off 
operation speed is varied in response to the deviation relative to the target 

10 tension value. 

Next, Fig. 2 shows a controller 50 of the pile loom 1. In Fig. 2, the 
controller 50 of the pile loom 1 comprises a pile scale factor calculator 51, a 
display device 52, a tolerance setting device 53, a comparator 54, a corrector 
55, warning means 56, a warning range setting device 57 and so forth. The 

15 pile scale factor calculator 51 is connected to a speed calculator 58 of the pile 
warp 2 and a speed calculator 59 of the ground warp 18 at its input terminals, 
respectively, and to the display device 52 at its output terminal. The output 
terminal of the pile scale factor calculator 51 is branched and connected to an 
input terminal of the comparator 54 and an input terminal of a warning 

20 comparator 60 inside the warning means 56, 

The comparator 54 is connected to the tolerance setting device 53 at 
its other input terminals, and to the corrector 55 at its output terminals. 
The corrector 55 is also connected to a correction amount setting device 62 at 
its input terminal for generating a prescribed correction amount signal based 

25 on the result of comparison. The warning comparator 60 is connected to the 
warning range setting device 57 at its input terminals and to a warning 
signal generator 61 at its output terminal. 

Both the speed calculators 58, 59 detect consumption of the warp, 
respectively, and output a signal representing a speed of consumption 

30 corresponding to consumption of the warp, respectively. For example, both 
the speed calculators 58, 59 measure, e.g., an actual feed speed Vt of the pile 
warp 2 based on the rotation of the pile warp 2 or the let-off beam 3, or 
measure an actual feed speed Vb of the ground warp 18 based on the rotation 
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of the ground warp 18 or the ground warp let-off beam 19> then supply the 
result of measurement to the pile scale factor calculator 51. The pile scale 
factor calculator 51 determines an actual pile scale factor Kp as the ratio of 
feeding amount based on a calculation formula of the pile scale factor Kp, i.e,, 

5 Kp =Vt/Vb 7 and it supplies data representing the actual pile scale factor Kp 
to the display device 52. 

The calculation formula of the above pile scale factor Kp is replaced 
with Kp-WVb=Vt • t/Vb * t=Lt/Lb where t is time, Lt is feeding amount 
(consumption) of the pile warp 2, and Lb is feeding amount (consumption) of 

10 the ground warp 18. It is found from this calculation formula that the 
calculation of the ratio of feeding amount is to eliminate time t from the 
calculation formula, and hence it corresponds to determination of the ratio 
between the feeding amount Lt (consumption) of the pile warp 2, and the 
feeding amount Lb (consumption) of the ground warp 18. 

15 Although the pile scale factor calculator 51 determines the pile scale 

factor Kp as its name indicates, the object to be determined may be the 
calculation of consumption of the pile warp 2 per unit time, or may be the 
calculation of consumption of the ground warp 18, if need be. From this, the 
pile scale factor calculator 51 can be structured as a consumption calculator 

20 of the pile warp 2 (or consumption calculator of the ground warp 18). 
Further, the applicant proposed a method of calculating the pile scale factor 
which is more precise in calculation accuracy by obviating data necessary for 
calculating speed of the warp such as a winding diameter of each beam and 
gear ratio between the beams in the step of calculating the pile scale factor 

25 based on each number of revolutions of the ground warp let-off beam 19 and 
the let-off beam 3 of the pile warp 2 during pile weaving or ground weaving, 
and also proposed a technique to allow the result of calculation set forth 
above to approach an actual value obtained by multiplying a prescribed 
coefficient by the result of calculation, wherein the calculated values 

30 determined by the above calculation can be applied to the present invention. 
Those techniques are disclosed in JP-A 1997-105060. 

The display device 52 displays the pile scale factor Kp thus 
determined by the pile scale factor calculator 51 to an operator in a state to 

10 
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be visually confirmed rather than the numerical value thereof Accordingly, 
the operator can easily confirm the pile scale factor Kp during weaving. 
The pile scale factor Kp or the calculation of consumption of the pile warp 2, 
and the display thereof, are performed every prescribed period of time. 
5 Accordingly, the controller 50 of the pile loom (pile scale factor calculator 51) 
calculates the pile scale factor Kp every prescribed period of time, and 
displays it or displays the calculated pile scale factor Kp only every 
prescribed period of time. 

The prescribed period of time is either of a fixed period of time (time 

10 or number of picks during weaving) during weaving of a product, a fixed 
period of time (time or number of picks during weaving) during a pile tissue 
weaving in the weaving of a product, or entire period of time (time or number 
of weaving pick) during a pile tissue weaving per unit product. 

Assuming that the prescribed period of time is every elapse of a 

15 fixed period of time during the pile tissue weaving, it is possible to confirm a 
state of fluctuation in height of the pile during the pile weaving process by 
monitoring the pile scale factor Kp every fixed period. Upon confirmation of 
the pile scale factor Kp, if the administrator decides that the pile scale factor 
Kp deviates from a prescribed reference, the administrator stops the pile 

20 loom 1 and operates the necessary spot or spots to be adjusted in a direction 
to set the pile scale factor Kp within the prescribed reference value. As a 
result, the pile scale factor Kp and the height of the pile can be set manually 
within a target reference value. Further, in these cases, signals outputted 
during the pile weaving period, e.g., a pile weaving command signal or in the 

25 case where a specific weft 23 is selected during the pile weaving period, the 
output of a signal representing the selection of the weft 23 has to be 
recognized by the pile scale factor calculator 51, and it is sufficient that the 
pile scale factor Kp is calculated and outputted for a period of time when 
these signals are outputted. 

30 If a prescribed period is an entire period during the pile tissue 

weaving per unit product, the pile scale factor Kp thus determined becomes a 
value obtained by adding up aU the pile tissues in the case where a plurality 
of pile tissues are dispersely present in one product, and it becomes a 

11 
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parameter showing the weight of the pile which is one of the standard for the 
product. 

Provided that the prescribed period of time is a fixed period during 
weaving of the product, in the case where a border tissue other than the pile 
5 tissue is present in the product, the pile scale factor of the border tissue is 
also displayed. Although it is not necessary to particularly administrate 
the pile scale factor in the border tissue, since the most of the products of the 
pile fabric is formed of a pile tissue, even if the pile scale factor of the pile 
fabric including the border tissue at a part thereof is displayed during the 

10 entire period, it is practically permissible because this period is very short. 

Further, the pile scale factor calculator 51 supplies the pile scale 
factor Kp which has be calculated as set forth above to the comparator 54, 
Then the comparator 54 compares the tolerance between an upper limit pile 
scale factor UL and a lower limit pile scale factor LL, which are set by the 

15 tolerance setting device 53, respectively, with the pile scale factor Kp which 
was determined by the pile scale factor calculator 51, and generates a 
comparison result signal corresponding to the result of comparison, i.e., Kp> 
UL, Kp< LL, and supplies it to the corrector 55. 

The calculation or comparison of the pile scale factor Kp can be 

20 performed only during weaving of the pile tissue. That is, the pile scale 
factor Kp is calculated only within a pile tissue weaving period, which is in 
turn compared with the tolerance or the calculated pile scale factor Kp is 
compared with the tolerance only within the pile tissue weaving period. By 
doing so, the pile scale factor Kp during weaving of a border tissue is 

25 compared with the tolerance, thereby preventing an erroneous comparison 
result from being outputted. Meanwhile, within the pile tissue weaving 
period, the calculation or the comparison of the pile scale factor Kp can be 
performed every fixed period or every entire period of weaving the pile tissue 
every per unit product in the same manner as the display of the pile scale 

30 factor Kp. 

If the actual pile scale factor Kp is within the tolerance, the 
comparator 54 does not generate an output for the correction. However, if 
the pile scale factor Kp deviates from the tolerance, the comparator 54 

12 
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outputs a comparison result signal to actuate the corrector 55, The 
corrector 55 receives data of the correction amount relative to the 
comparison result signal which is set in advance in the correction amount 
setting device 62 and generates correction amount signals corresponding to 

5 the manner of correction, such as a signal representing a pile warp tension 
correction amount kl, a signal representing a ground warp tension 
correction amount k2, a signal representing a weft density correction amount 
k3 5 and a signal representing a let-off beam rotation correction amount k4, 
and a signal representing a terry amount correction amount k5, if need be. 

10 The signals representing correction amount (the signal representing 

the pile warp tension correction amount kl, the signal representing the 
ground warp tension correction amount k2, the signal representing the weft 
density correction amount k3, and the signal representing let-off beam 
rotation correction amount k4, and the signal representing the terry amount 

15 correction amount k5, if need be) are signals including the symbol of plus, 
minus and the magnitude, wherein the symbol of the plus, minus determines 
the direction of the correction and the magnitude (absolute value) includes 
the correction amount. Data of the correction amount relative to the 
comparison result signal is set in advance in the correction amount setting 

20 device 62. 

The signal representing the pile warp tension correction amount kl 
becomes an input of correction for the pile warp tension controller 40, the 
signal representing the ground warp tension correction amount k2 becomes 
an input of correction for the ground warp let-off controller 32, and the signal 

25 representing the weft density correction amount k3 becomes an input of 
correction for the take-up controller 33 and the signal representing the let-off 
beam rotation correction amount k4 becomes an input of correction for the 
pile warp let-off controller 16. Further, the signal representing the terry 
amount correction amount k5 becomes an input for the terry motion 

30 mechanism 24. 

In such a manner, the signals representing the correction amount 
are used for correcting at least one weaving condition parameter associated 
with the weight of the pile in a direction to return the pile scale factor Kp to a 
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value within the tolerance or used for correcting at least one weaving 
condition parameter associated with the weight of the pile in a direction to 
return consumption of the pile warp 2 to a value within the tolerance. 

Meanwhile, when the pile scale factor Kp deviates from the warning 

5 ranges, the warning comparator 60 generates an output for warning, and 
drives the warning signal generator 61 to generate a light or sound warning 
signal, which is noted to an adirnnistrator. As a result, the pile loom is 
rendered in a state where an anomaly can be easily known, so that a 
variation caused by human decision does not cause a problem, and a 

1 0 reliability of the control is improved, which saves time and labor. 

Pig. 3 shows an example of the ground warp let-off controller 32. 
The ground warp 18 is unwound from the ground warp let-off beam 19 and 
contact* the back roll 20, then it is let-off to the cloth fell 7a. A winding 
diameter Db of the ground warp let-off beam 19 is detected by a winding 

15 detector 36 and supplied to a measuring device 37. A tension of the ground 
warp 18 is detected by a pressure detector 38 at the position of the back roll 
20 and supplied to an addition point 34 via an amplifier 39. A target 
tension at the let-off time is given to the addition point 34 by a target tension 
setting device 35. 

20 Accordingly, a PI controller 42 controls the number of revolutions of 

the let-off driving motor 11 through the driving amplifier 43 based on the 
proportion and integration operation in response to the deviation between 
the tension of the ground warp 18 and the target tension, and turns the 
ground warp let-off beam 19 through the reduction gear 45 in the let-off 

25 direction. The number of revolutions of the let-off driving motor 1 1 at this 
period is detected by the pulse generator 44, and given to the measuring 
device 47 for measuring a motor speed Nb and the F/V converter 46, then 
supplied to an addition point 49 in front of the driving amplifier 43 as a 
feedback signal together with a basic speed. 

30 The speed calculator 48 receives the winding diameter Db from the 

measuring device 37, the motor speed Nb from the measuring device 47 and 
the gear ratio Gb from the gear ratio input device 63, and determines the 



14 
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let-off speed Vb from the calculation formula, i.e., Vb=Nb • Db - Gb, and 
supplies it to the pile scale factor calculator 51. 

Meanwhile, the signal representing the ground warp tension 
correction amount k2 from the corrector 55 is added to the addition point 34, 
5 thereby correcting the target tension which is given from the target tension 
setting device 35. 

Pig. 4 shows the ground warp tension correction amount k2 within 
and beyond the tolerance of the pile scale factor Kp between the upper limit 
pile scale factor UL and the lower limit pile scale factor LL, while the lateral 
10 axis shows the pile scale factor Kp and the vertical axis shows the signal of 
the ground warp tension correction amount intension -kg-f)- If the pile 
scale foctor Kp exceeds the upper limit pile scale factor UL, the ground warp 
tension correction amount k2 is given as a minus fixed value or a minus fixed 
value after it was changed at a prescribed inclination, while if it is less than 
15 the lower limit pile scale factor LL, it is given as a plus fixed value or a plus 
fixed value after it was changed at a prescribed inclination. 

As already described in the item (2) relating to the ground warp 
tension, if the tension of the ground warp 18 increases during weaving of the 
pile fabric, the weft 23 is easily beaten up, and the returning amount of the 
20 cloth fell 7a owing to the overabundance of the cloth fell 7a decreases, so that 
the height of the pile increases, in other words, consumption of the pile warp 
2 increases to increase the weight of the pile fabric. 

Next, Fig. 5 shows a concrete example of the take-up controller 33. 
In Fig. 5, a basic speed generator 64 in the take-up controller 33 fetches 
25 therein a rotation (speed) signal of the main shaft 41 from a rotation detector 
65 and a signal representing weft density D from a weft density setting 
device 66, and generates a pulse signal of a basic speed for taking up, and 
supplies it to a plus input terminal of a direct/reverse counter 67. The 
direct/reverse counter 67 generates an output for taking up in response to 
30 the basic speed signal, and supplies it to a driving amplifier 68. 
Accordingly, the driving amplifier 68 drives the driving motor 12 for taking 
up and takes up the woven cloth 7 following the progress of the weaving, 

The rotation of the driving motor 12 for taking up is detected by the 
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rotation detector 69, and is supplied to a minus input terminal of the 
direct/reverse counter 67 as a signal representing the number of actual 
revolutions. Accordingly, at the time when the driving motor 12 turns by a 
prescribed number of revolutions, an output (speed command signal) of the 
5 direct/reverse counter 67 becomes zero, so that the driving amplifier 68 stops 
the driving of the driving motor 12. In such a manner, the take-up 
controller 33 turns or stops the driving motor 12 in response to the rotation 
of the main shaft 41, thereby maintaining the cloth fell 7a at a prescribed 
position. 

1 0 Meanwhile, the signal representing weft density correction amount k3 

from the corrector 55 is added to the addition point 70 between the basic 
speed generator 64 and the weft density setting device 66 to correct the 
signal of the weft density D which is given by the weft density setting device 
66. 

15 Fig, 6 shows the weft density correction amount k3 within and beyond 

the tolerance of the pile scale factor Kp between the upper limit pile scale 
factor UL and the lower limit pile scale factor LL S while the lateral axis 
shows the pile scale factor Kp and the vertical axis shows the signal 
representing the weft density correction amount k3 (pick/inch). If the pile 

20 scale factor Kp exceeds the upper limit pile scale factor UL, the weft density 
correction amount k3 is given as a plus fixed value or a plus fixed value after 
it was changed at a prescribed inclination, while if it is less than the lower 
limit pile scale factor LL, it is given as a minus fixed value or a minus fixed 
value after it was changed at a prescribed inclination, 

25 As already described in the item (3) relating to the warp density, if the 

number of bearing of the weft 23 decreases, in other words, if the warp 
density is coarse, the weft 23 is easily beaten up, the returning amount of the 
cloth fell 7a owing to the overabundance of the cloth fell 7a decreases, so that 
the height of the pile increases, in other words, consumption of the pile warp 

30 2 increases to increase the weight of the pile fabric. 

Fig. 7 shows a concrete example of the pile warp let-off controller 16. 
The pile warp 2 is unwound from the let-off beam 3 and contacts the tension 
roll 6 and it is let off in the direction of the cloth fell 7a. A winding diameter 

16 
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Dt of the let-off beam 3 is electrically detected by a winding detector 71 and 
is supplied to a measuring device 72. The position of the tension lever 8 is 
electrically detected by the displacement detector 17 such as a proximity 
sensor and is negatively fed back to an addition point 74 via an amplifier 73. 
5 The target position of the tension lever 8 is given to the addition point 74 by 
a target position setting device 75. 

Accordingly, a PI controller 76 controls the number of revolutions of 
the let-off motor 4 through the driving amplifier 77 based on the proportion 
and integration operation in response to the deviation between the position 
10 of the tension lever 8 and the target position, and turns the let-off beam 3 of 
the pile warp 2 through the reduction gear 78 in the let-off direction. The 
number of re volutions of the let-off motor 4 is detected by a pulse generator 
79, and given to a measuring device 80 for measuring a motor speed Nt and 
an F/V converter 81, then supplied to an addition point 82 in front of the 
15 driving amplifier 77 as a feedback signal. 

The speed calculator 83 receives the winding diameter Dt from the 
measuring device 72, and the motor speed Nt from the measuring device 80 
and a gear ratio Gt from the gear ratio input device 84, and determines the 
let-off speed Vt from the calculation formula, i.e., Vt=Nt - Dt • Gt, and supplies 
20 it to the pile scale factor calculator 51. 

Pig. 8 shows a concrete example of the pile warp tension controller 40. 
The rotation of the main shaft 41 is detected by the rotation detector 65 and 
is supplied to a timing detector 92. The timing detector 92 actuates a 
switching device 93 at a prescribed timing. The switching device 93 
25 performs a switching operation at a prescribed turning angle of the main 
shaft 41 and selectively switches between a contact 94 and two contacts 95, 
Accordingly, the tension lever 8 is switched between a torque control system 
and a position control system. 

When the contact 94 is ON, the torque control system operates, so that 
30 a target torque from a torque setting device 96 is added from addition points 
98, 99 to a driving amplifier 85 through an addition point 97, and the contact 
94. The driving amplifier 85 drives the electric actuator 15 for the torque 
control system with a prescribed current and supplies necessary torque to 
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the tension lever 8 via gear 86. The torque of the tension lever 8 at this 
time conforms to the target tension of the pile warp 2. Such a torque control 
is mainly executed at the time of loose picking. A current value at the 
output side of the driving amplifier 85 is detected by a current detector 87 
5 and it is negatively fed back to the addition point 99. 

In the process of the torque control, if the pile warp tension correction 
amount kl is zero, the target tension value of the torque setting device 96 
becomes a command value as it is. However, if the pile warp tension 
correction amount kl is not zero, this is supplied to the addition point 97, so 

10 that the torque control target value becomes the sum of the tension value 
from the torque setting device 96 and the pile warp tension correction 
amount kl. In such a manner, the torque of the tension lever 8 acts in a 
direction to draw the pile warp 6 in the process of pile formation, which 
affects on the pile formation length (height) of the pile which was formed m 

1 5 the previous first picking. 

In such a manner, the pile length (height) indirectly controls the 
amount of missing plush in a missing plush loop phenomenon when 
adjusting the tension of the pile warp 2 at the time of loose picking, thereby 
controlling the pile length during weaving, Accordingly, the maximum pile 

20 length is restricted by a reed escape amount which is set by the terry motion 
mechanism 24. 

Fig. 9 shows the pile warp tension correction amount kl within and 
beyond the tolerance of the pile scale factor Kp between the upper limit pile 
scale factor UL and the lower limit pile scale factor LL, while the lateral axis 

25 shows the pile scale factor Kp and the vertical axis shows the signal 
representing the pile warp tension correction amount kl (torque value -kg* 
cm). If the pile scale factor Kp exceeds the upper limit pile scale factor UL, 
the pile warp tension correction amount kl is given as a plus fixed value or a 
plus fixed value after it was changed at a prescribed inclination, while if it is 

30 less than the lower limit pile scale factor LL, it is given as a minus fixed 
value or a minus fixed value after it was changed at a prescribed inclination, 
As already described in the item (1) relating to the pile warp tension, 
if the tension value of the pile warp 2 decreases, the tension of the pile warp 

18 
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at the time of beating when the pile is generated decreases, so that the 
height of the pile increases, in other words, consumption of the pile warp 2 
increases, and the weight of the pile fabric increases. 

Associated with the pile formation at the time of first picking, the 
5 tension lever 8 is controlled by the positional control system since the 
switching device 93 renders two contacts 95 ON during the sharp movement 
of the pile warp 2, in other words, according to the fabric movable type terry 
motion, during the retraction of the woven cloth 7 so as to form the pile or 
during the advancement of the woven cloth 7 so as to start a next loose 

10 picking after the pile formation. 

According to the control by the positional control system, the pulse 
generator 88 receives a timing signal from the timing detector 92 and also 
receives a signal representing the number of pulses from the pulse number 
setting device 89, and outputs the number of pulses necessary for positional 

15 control to an up input terminal of the counter 90 every prescribed turning 
angle of the main shaft 41. A digital output from a counter 90 is supplied to 
the input terminal of a positional setting device 100 by a D/A converter 91 as 
an analog signal. 

The analog output of the positional setting device 100 becomes an 
20 input of an amplifier 102 via an addition point 101 and it is supplied to the 
driving amplifier 85 through the addition points 98, 99 when the contact 95 
is ON. At this time, the electric actuator 15 turns in a prescribed direction 
by a necessary amount, thereby turning the tension lever 8 to advance or 
retract the tension roll 6 at a prescribed position, so that the position of the 
25 tension roll 6 is controlled. 

The number of revolutions of the electric actuator 15 is detected by a 
pulse generator 103 and it is returned to a down input terminal of the 
counter 90 via the contact 95. Accordingly, the counter 90 continues to 
output the digital output until the output of the counter 90 becomes zero, Le., 
30 until the electric actuator 15 finishes the rotation by the given number of 
revolution. The pulse output of a pulse generator 103 is converted into a 
voltage by an F/V converter 104, and is negatively fed back to the addition 
point 101 as a feedback signal. 

19 
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Unconcerned missing plush loop which occurred in connection with a 
sharp movement of the pile warp 2 can be prevented by the positional control 
of the tension roll 6. Since this positional control is a feedback control, the 
precise setting is enabled and also a continuous change of the pile length 
5 during weaving is possible. 

Although according to the embodiment, the pile warp tension has to be 
corrected during the entire period when the pile weaving is performed when 
the pile scale factor Kp deviates from the tolerance, the pile warp tension 
alone may be corrected during a partial period of pile weaving, e.g., during a 
10 period where the relative movement between the reed 28 and woven cloth 7 
is performed. 

More in detail, with the pile tension controller 40 shown in Fig. 8, as 
shown in dotted lines, a timing setting device 92a is connected to the timing 
setting device 92. A signal representing the start timing correction amount 
15 k5 is inputted from a corrector 55 as shown in Pig. 2 to the timing setting 
device 92a. A positional control start timing and a positional control end 
timing are set previously in the timing setting device 92a, wherein the 
timing setting device 92a performs the correction by adding a value of 
correction amount k7 to a value of the positionsd control start timing, and 

20 outputs it as a start timing Tl and also outputs a set value of the positional 
control end timing as an end timing T2, both of which are respectively 
supplied to the timing detector 92, where the timing detector 92 outputs a 
command to select the positional control to the switching device 93 if the 
turning angle of the main shaft 41 is within the range from the timing Tl to 

25 the timing T2. 

Fig. 12 shows characteristics of the cloth movable type pile loom 1 
including the shedding amount of the ground warp 18 and the pile warp 2, 
the positional state of the cloth fell 7a, and the output state of the switching 
device 93 during pile weaving period. The lateral axis shows the turning 

30 angle of the main shaft 41. 1 to 3 show a weft inserting picking, wherein 1 
corresponds to a first pick, and 2 and 3 correspond to second and third picks 
serving as loose picking. The terry motion mechanism 24 is established 
such that the relative movement between the reed 28 and the woven cloth 7 



PAGE 61/74 * RCVD AT 12/19/2005 9:45:27 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/24 ■ DNIS:2738300 * CSID:2027218250 ■ DURATION (mm-ss):1946 



DEC. 19. 2005 10:1 1 PM 



2027218250 



NO. 9907 P. 62/74 



is performed for pile formation; in more detail, the position of the cloth fell 7a 
advances during 150° of the third pick to 0° of the first pick, then the beating 
is performed at 0° of the first pick to generate the pile, then the position of 
the cloth fell 7a retracts during 150° to 0° of the first pick and 30° of the 
5 second pick. On the other hand, the positional control start timing which is 
set in the timing setting device 92a is set at 200" of the third pick, which is 
within a period from the start of advancement of the position of the cloth fell 
7a to the end of advancement, and the positional control end timing is set at 
180° of the second pick after the retraction of the cloth fell 7a. 
10 If the value of the correction amount k7 is zero, since the selection 

signals from the timing detector 92 are inputted to the switching device 93 at 
the timing which is set in advance in the timing setting device 92a, the 
positional control and the torque control are selectively performed at the 
originally set timing. However, if the correction amount signal k5 is not 
15 zero, the period when the positional control is performed is changed relative 
to the relative movement between the reed 28 and the woven cloth 7, and 
hence the pile warp tension at the beating time for pile formation is changed, 
which influences the pile formation length. 

Fig. 13 shows the correction amount k7 of the positional control start 
20 timing within and beyond the tolerance of the pile scale factor Kp between 
the upper limit pile scale factor UL and the lower limit pile scale factor LL, 
while the lateral axis shows the pile scale factor Kp and the vertical axis 
shows the signal representing the correction amount 5 of the positional 
control start timing (°). If the pile scale factor Kp exceeds the upper limit 
25 pile scale factor UL, the correction amount k7 of the positional control start 
timing is given as a plus fixed value or a plus fixed value after it was 
changed at a prescribed inclination, while if it is less than the lower limit pile 
$cale factor LL, it is given as a minus fixed value or a minus fixed value after 
it was changed at a prescribed inclination. 
30 If the pile scale factor Kp increases to exceed the upper limit pile scale 

factor UL, the positional control start timing of the tension roll 6 is corrected 
in a direction to be delayed, so that the period where the positional control is 
performed is shortened relative to the period where the position of the cloth 
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fell 7a advances, and hence the pile warp tension is higher than the 
prescribed low tension at the time of pile formation beating (0° of the first 
pick), thereby forming the pile having a height which is lower than that in 
normal pile formation. On the contrary, if the pile scale factor Kp decreases 
5 and is less than the lower limit pile scale factor LL, the positional control 
start timing of the tension roll 6 is corrected in a direction to be advanced, 
the period where the positional control is performed is lengthened relative to 
the period where the position of the cloth fell 7a advances so that the pile 
warp tension is lower than the prescribed low tension at the time of pile 

10 formation beating (0° of first pick), thereby forming pile having a height 
which is lower than that in the normal pile formation. 

Although the positional control start timing is corrected corresponding 
to the pile scale factor Kp, the positional control end timing may be corrected 
instead. In this case, the corrector 55 is structured to output a signal 

15 representing a correction amount k6 of the positional control end timing, and 
the positional control end timing which is set at the timing setting device 92a 
is, e.g., at 300° of the first pick (dotted lines in Pig. 12) which is in the period 
between the start of the retraction of the position of the cloth fell 7a to the 
end of the retraction thereof. On the other hand, if the pile scale factor Kp 

20 exceeds the upper limit pile scale factor UL as shown in Fig> 14, the 
correction amount k6 of the positional control end timing is set via the 
correction amount setting device 62 such that it is given as a minus fixed 
value or a minus fixed value after it was changed at a prescribed inclination, 
while if it is less than the lower limit pile scale factor LL, it is given as a plus 

25 fixed value or a plus fixed value after it was changed at a prescribed 
inclination. 

If the pile scale factor Kp increases to exceed the upper limit pile scale 
factor UL, the positional control end timing of the tension roll 6 is corrected 
in a direction to be advanced, so that the period where the positional control 
30 is performed is shortened relative to the period where the position of the 
cloth fell 7a retracts, and hence the pile warp tension is higher than a 
desired state. Further, at the period immediately after the pile formation, 
the holding force of the pile warp 2 by the weft 23 is insufficient, so that the 
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amount of heat pile warp 2 to be drawn from the pile tissue increases, 
thereby forming a pile having a height lower than that in a normal pile 
formation* On the contrary, if the pile scale factor Kp decreases and is less 
than the lower limit pile scale factor LL, the positional control end timing of 
5 the tension roll 6 is corrected in a direction to be advanced, so that the period 
where the positional control proceeds relative to the period where the 
position of the cloth fell 7a is retracted is lengthened. As a result, the warp 
tension after the pile formation becomes lower than the desired state and the 
amount of the pile warp 2 to be drawn from the pile tissue decreases, thereby 
10 forming pile having a height which is higher than that in the normal pile 
formation. 

As mentioned above, either of the positional control start timing or the 
positional control end timing may be corrected corresponding to the pile scale 
factor Kp, or it may be structured so that both the positional control start 

15 timing and the positional control end timing may be corrected. 

Further, the pile tension controller 40 is not limited to the structure 
where the control of the tension roll 6 for the pile warp 2 is switched between 
the positional control and the torque control matching with the relative 
movement between the reed 28 and the woven cloth 7 as shown in Fig. 8. 

20 For example, the pile tension controller 40 can have a plurality of urging 
forces of the tension roll 6 are set, wherein a low urging force is set at the 
period where the relative movement between the reed 28 and the woven 
cloth 7 is performed compared with the urging force at a period other than 
that period and the urging force corresponding to each period can be selected. 

25 Further, each urging force is corrected in response to the pile scale factor Kp, 
or an urging force during a period where the relative movement between the 
reed 28 and the woven cloth 7 is performed is corrected, or the timing for 
switching the urging forces is corrected, thereby adjusting the pile warp 
tension at the time of beating for generating the pile or at the period 

30 succeeding the foregoing period where the pile holding force is insufficient, so 
that the height of the pile and the weight of the pile fabric can be changed. 

Further, the pile tension controller 40 is not limited to the foregoing 
embodiments. It can be structured, for example, such that the revolution 
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speed of the let-off beam 3 of the pile warp 2, which is driven corresponding 
to the winding speed of the woven cloth 7, is controlled to adjust the pile 
warp tension. Fig. 10 shows a modification to utilize the output of the basic 
speed generator motor 64 of the take-up control device motor 33 as an input 
5 of the pile warp let-off control device 16. 

The signal representing the weft density D from the weft density 
setting device 66 in Fig. 10 is supplied directly to the basic speed generator 
64, The basic speed generator 64 fetches the revolution (speed) signal of the 
main shaft 41 from the rotation detector 65 and the signal of the weft density 

10 D, and supplies the signal of the basic speed s for winding to the plus input 
terminal of an adder 109 and also supplies it to the speed setting device 105 
of the pile warp let-off controller 16, 

The adder 109 generates an output for winding based on the signal of 
the basic speed s and supplies it to an driving amplifier 106 where the 

15 driving amplifier 106 drives the driving motor 12 for taMng-up to take-up the 
woven cloth 7 following the progress of the weaving. During this period, 
the rotation of the driving motor 6 is detected by a pulse generator 107, and 
is supplied to the minus input terminal of the adder 109 by an F/V converter 
108 as a voltage signal representing the actual number of revolution- In 

20 such a manner, the take-up control device motor 33 maintains the cloth fell 
7a at a prescribed position while turning and stopping the driving motor 12 
corresponding to the rotation of the main shaft 41. 

Meanwhile, the speed setting device 105 fetches a signal of the basic 
speed s from the basic speed generator 64 and a signal of the winding 

25 diameter d of the let-off beam 3 which is electrically detected by the winding 
detector 71, and calculates a speed command value with function (s/d) 
causing a speed command using these as parameters, and multiplies the 
speed command value by the gear ratio G of the gear 78, which is set inside 
the speed setting device 105, thereby generating the let-off signal. The 

30 let-off speed signal and the signal representing the let-off beam rotation 
correction amount k4 of the pile warp 2 are added and supplied to the driving 
amplifier 77 via the addition points 74, 82. In such a manner, the let-off 
beam 3 of the pile warp is driven in response to the signal of the winding 
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basic speed s. 

Fig. 11 shows the let-off beam rotation correction amount k4 within 
and beyond the tolerance of the pile scale factor Kp between the upper limit 
pile scale factor UL and the lower limit pile scale factor LL, while the lateral 
5 axis shows the pile scale factor Kp and the vertical axis shows the signal 
(speed v) representing the let-off beam rotation correction amount k4. 

If the pile scale factor Kp exceeds the upper limit pile scale factor UL, 
the let-off beam rotation correction amount k4 is given as a minus fixed 
value or a minus fixed value after it was changed at a prescribed inclination, 

10 while if it is less than the lower limit pile scale factor LL, it is given as a plus 
fixed value or a plus fixed value after it was changed at a prescribed 
inclination. If the amount of revolution (feeding amount) of the pile warp 
beam 3 decreases, the pile warp tension increases, so that the height of the 
pile decreases to decrease the weight of the pile fabric. 

15 If the pile scale factor Kp deviates from the tolerance, as the weaving 

condition parameter to be corrected, the parameter relating to the terry 
motion can be employed. For example, in a device which can adjust the 
amount of movement of the position of the cloth fell 7a via an electric 
actuator and so forth, Le., in a so-called electronic pile device, the weaving 

20 condition parameter can be the amount of movement of the position of the 
cloth fell 7a, wherein if the amount of movement of the position of the cloth 
fell 7a between the first pick and the loose pick, namely, if the reed escape 
amount is made large, the pile having a higher height is formed to increase 
consumption of the pile warp, thereby increasing the weight of the pile fabric. 

25 This is not limited to the cloth movable type pile loom, and it is needless to 
say that it can be structured wherein the beating position is adjustable in the 
case of the reed movable type pile loom. 

The amount of correction can be fixed to a fixed value, when the pile 
scale factor Kp deviates from the tolerance, irrespective of the amount of 

30 deviation relative to the upper limit pile scale factor UL or the lower limit 
pile scale factor LL, serving as the threshold, respectively, or it may be 
determined such that the amount of correction increases or decreases with a 
prescribed inclination in response to the amount of deviation. In the former 
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case, since the correction relative to the weaving condition parameter gently 
continues until the pile scale factor returns to a value within the tolerance, 
the stability of the control is maintained, while in the latter case, the pile 
scale factor Kp can be quickly returned to a value within the tolerance by the 
5 large amount of correction relative to the weaving condition parameter. 
Meanwhile, if the pile scale factor Kp deviates largely from the tolerance, 
with the correction amount corresponding to the amount of control, excessive 
response occurs, so that the loom is subjected to an unstable control, 
resulting in deterioration of the operation of the loom. Accordingly, it is 

1 0 preferable that the amount of correction is set in the correction amount 
setting device 62 in the manner that the amount of correction increases or 
decreases in response to the amount of deviation until reaching the limit of 
the stable control of the pile scale factor Kp while it becomes the fixed 
multiple after reaching the limit of stable control of the pile scale factor Kp. 

15 According to the first aspect of the invention, when the pile scale 

factor which is determined during pile weaving deviates from the tolerance, 
at least one weaving parameter associated with the weight of the pile is 
corrected in a direction to return the pile scale factor Kp to a value within the 
tolerance, so that the adjustment of the weaving condition parameter can be 

20 restrained to the minimum, thereby stabilizing the operation of the loom 
without deteriorating the quality of the pile fabric caused by the 
conventionally performed frequent adjustment. 

According to the second aspect of the invention, when consumption of 
the pile warp, which is determined during pile weaving, deviates from the set 

25 tolerance, at least one weaving condition parameter associated with the 
weight of the pile is corrected in a direction to return consumption of the pile 
warp to a value within the tolerance, and it is sufficient to measure 
consumption of the pile warp in a direction to achieve the effect of the first 
aspect of the invention, resulting in the advantage of the capability of 

30 omitting the measurement of consumption of the ground warp. 

According to the third aspect of the invention, since the tolerance is 
set considering the standard of the pile fabric, the weaving within the 
standard of the actual product is possible. 

26 
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According to the fourth aspect of the invention, since the number of 
revolutions of the take-up roll as the weaving condition parameter is 
corrected to change the weft density of the pile fabric, the pile fabric can be 
controlled by a simple control of the number of revolutions at the take-up 
5 side. 

According to the fifth aspect of the invention, since the number of 
revolutions of the ground let-off beam is controlled to change the target 
ground warp, tension of the ground warp can be controlled by a simple 
control of the number of revolutions at the let-offside. 

10 According to the sixth aspect of the invention, when either the pile 

scale factor or consumption of the pile warp deviates from the tolerance, the 
target ground warp tension of the ground warp is changed and the amount of 
revolution of the take-up roll is corrected to change the warp density of the 
pile fabric so that the pile scale factor or consumption of the pile warp can be 

15 quickly set within the tolerance, which effectively acts on the heavyish pile 
fabric, and hence it is suitable for such heavyish pile fabric. 

According to the seventh and eighth aspects of the invention, when 
either the pile scale factor or consumption of the pile warp deviates from the 
tolerance, the tension roll is urged via the electric actuator to correct the 

20 urging force relative to the pile warp, thereby directly coping with the pile 
warp, 

According to the ninth aspect of the invention, the pile loom rotatably 
drives the pile warp beam at a speed corresponding to the rotation of the 
take-up roll, and corrects the revolution speed of the pile warp beam when 
25 either the pile scale factor or consumption of the pile warp deviates from the 
tolerance, so that the pile scale factor or consumption of the pile warp can be 
controlled while harmonizing the rotation of the take-up roll and the pile 
warp beam. 

According to the tenth and eleventh aspects of the invention, since 
30 the amount of correction of the weaving condition parameter is determined 
in response to the magnitude relation corresponding to the threshold of the 
tolerance, and the amount of correction of the weaving condition parameter 
is determined in response to the amount of deviation of the pile scale factor 
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corresponding to the threshold of the tolerance, the amount of correction is 
not largely varied, thereby performing smooth control. 

According to the twelfth aspect of the invention, since the warning 
signal is outputted when the calculated pile scale factor Kp deviates from the 
warning ranges, the warning state can be immediately confirmed by an 
operator, so that the operator can quickly cope with it. 



28 
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